Effects of crystalloid-colloid solutions on traumatic brain injury.
The purpose of this study was to compare the effects of crystalloid and crystalloid-colloid solutions administered at different times after isolated traumatic brain injury. Male Sprague-Dawley rats were randomized to receive one of three intravenous treatments (4 mL/kg body weight) at 10 min or 6 h after moderate traumatic brain injury. Treatments included hypertonic saline, hypertonic albumin, and normal albumin. Moderate injuries were produced using the controlled cortical impact injury model set at 2.0 mm, 4.0 m/sec, and 130 msec. Tissue damage and cerebral edema were measured to evaluate the effect of treatments for traumatic brain injury. Blood brain barrier permeability was assessed at different time points after injury to identify a mechanism for treatment effectiveness. Injury volume was the smallest for animals treated with hypertonic albumin at 6 h after injury compared to all other treatments and administration times. Ipsilateral brain water content was significantly attenuated with immediate normal saline-albumin treatment. The presence of colloid in the infusion solutions was associated with an improvement in tissue damage and edema following isolated head injury while hypertonic saline alone, when given immediately after injury, worsened tissue damage and edema. When hypertonic saline was administered at 6 h after injury, tissue damage and edema were not worsened. In conclusion, the presence of colloid in solutions used to treat traumatic brain injury and the timing of treatment have a significant impact on tissue damage and edema.